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PURPOSE: To make a high-speed accessing possible. 
CONSTITUTION: Sense amplification activating signals SAP and 
SAN are maintained at high and low potentials respectively even 
after a memory accessing is completed, a sense amplifier 30a is 
maintained in an activated state and data read out of a memory cell 
is held. This memory device is provided with a block decoder 50 for 
specifying cell array blocks different from one another being 
synchronized with a row selection signal RAS and a column selection 
signal CAS and thus, at the time of the input of the column selection 
signal CAS, reading/writing operations are made possible on a page 
mode covering cell array blocks 10a to 10d. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Random access memory characterized by providing the following. A memory cell array which 
consists of two or more eel array blocks arranged in the direction of a digit line A low decoder, a column 
decoder, and a sense amplifier which were formed by this eel array block and one to one correspondence, 
respectively A data potential holding circuit holding data on a DEJITO line by which reading appearance 
was carried out by this access even after access ending to said eel array block A block decoder which 
answers a train selection timing signal and a line selection timing signal, and can specify said two or more 
blocks as every one location shifted mutually on a time-axis 

[Claim 2] The 1st register holding address information of a memory cell corresponding to a word line which 
was formed respectively corresponding to said two or more eel array blocks, and was chosen at the time of 
the newest access, Although address information which was similarly prepared respectively corresponding 
to said eel array block, and usually synchronized with a train selection signal is accepted It has further a 
selector which accepts said address information which said register will hold if a restoration signal inputs 
from high order equipment, and is led to a low decoder, respectively. Random access memory according to 
claim 1 characterized by reserving write-in actuation to said memory cell till said restoration signal input. 
[Claim 3] Random access memory according to claim 1 characterized by having further the 2nd register 
holding address information of a memory cell corresponding to a word line which was formed respectively 
corresponding to said two or more eel array blocks, and was chosen at the time of the newest access. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention consists of random access memory (RAM) and two or more blocks 
with which especially the memory cell array was arranged in the direction of a digit line, and relates to the 
large capacity RAM of the integrated-circuit configuration which equipped each of these blocks with the 
low decoder, the column decoder, and the sense amplifier. 
[0002] 

[Description of the Prior Art] When drawing 8 which is the block diagram of an example of this conventional 
kind of RAM is referred to, this example is a 4-megabit dynamic RAM which consists of integrated circuits, 
and is 1 Mx4~bit dynamic RAM which performs write-in read-out by 4 bitwises. The memory cell array of 
this dynamic RAM consists of four eel array blocks 10a, 10b, 10c, and 10d accessed to the timing mutually 
shifted as below-mentioned, and each of these eel array block consists of the memory cell arranged in the 
shape of [ of 256 train x4096 line ] a matrix. These memory cells consist of MOSs and need refresh 
periodical for compensation of volatilization of maintenance data with time. The column decoders 40a, 40b, 
40c, and 40d are arranged at the eel array blocks 10a, 10b, 10c, and 10d respectively along with the low 
decoders 20a, 20b, 20c, and 20d, sense amplifiers 30a, 30b, and 30c, and 30d list. Although eel array block 
10a is explained below, this explanation suits as it is about other blocks 10b, 10c, and 10d. 
[0003] Low decoder 20a chooses the word line corresponding to one of the 256 trains of eel array block 
10a, and reading and sense amplifier 30a write each 4096 memory cell excited by this selected word line. It 
is only four pieces to be accessed simultaneous because of writing/read-out among these 4096 memory 
cells, and column decoder 40a chooses four digit lines by which these eels belong. 

[0004] On the other hand, in response to supply of the block decoder 50 which chooses one of the eel 
array blocks 10a, 10b, 10c, and 10d, the train selection signal RAS from the outside, the line selection 
signal CAS, the write-in enable signal WE, and the chip enable signal OE, it has the controller 60 which 
generates a control signal required for control of each above-mentioned circuit common to the above- 
mentioned cell blocks 10a, 10b, 10c, and 10d. 

[0005] If the chip enable signal OE is activated, this RAM will go into operating state. First, while the 8-bit 
address codes 0-ARC 7 supplied from the outside synchronizing with the train selection signal RAS are led 
to low decoder 20a etc. and the 2-bit address codes 8-ARC 9 are led to the block decoder 50, 
respectively, the output of the block decoder 50 is supplied to column decoder 40a, such as low decoder 
20a, etc. One word line is chosen among this result, for example, memory cell array block 10a. 
[0006] Subsequently, the 8-bit address codes 0-ARC 7 and the 2-bit address codes ARC 8-9 which are 
supplied from the outside synchronizing with the line selection signal CAS are led to column decoder 40a 
etc. Since the output of the block decoder 50 is already supplied to column decoder 40a, if the example of 
a top is followed, four of 4096 digit lines of eel array block 10a will be chosen. 

[0007] distinction of read-out actuation and write-in actuation is specified with the write-in enable signal 
WE, and a read-out signal amplifies it by sense amplifier 30a from four memory cells specified by the 
above-mentioned selected word line and an above-mentioned digit line at the time of read-out actuation - 
- having — 4-bit data I/O 0-3 — ** — it carries out and is outputted outside. Moreover, 4-bit data I/O 
0-3 supplied from the outside at the time of write-in actuation is written in the four same memory cells. 



After access about one word line is completed, sense amplifier 30a corresponding to eel array block 10a to 
which the word line and its word line belong is inactivated, and the data on a digit line also disappears. 
[0008] 

[Problem(s) to be Solved by the Invention] In the conventional RAM mentioned above, even if the word line 
chosen when access for read-out (read-out access) moved to other eel array blocks is the same as the 
word line chosen at the time of access of the last to the memory cell array, since the data on the digit line 
concerned has disappeared, it must excite a word line again and must start read-out access. Rapid access 
will be checked so much. That is, in the conventional RAM, rapid access like a page mode is restricted to 
the data accessed with the same word line within the same eel array block, and has the trouble that it 
cannot move to the other eel array block. 

[0009] The object of this invention is to offer possible RAM of rapid access. 

[0010] Other objects of this invention are to offer R ** M which can expand the address range in a page 

mode which can be operated. 

[0011] 

[Means for Solving the Problem] RAM of this invention is equipped with a data-hold circuit where after 
access termination holds data on a digit line for [ concerned ] access. Moreover, the train selection signal 
RAS and the line selection signal CAS are answered, and it has a block decoder which can specify two 
mutually different blocks. 

[0012] Preferably, RAM of this invention equips everything but the above-mentioned data-hold circuit and 
a block decoder with the 1st register prepared in each of the above-mentioned block. This 1st register 
holds address information which specifies a word line set as the access object of the last in the block 
concerned with directions of a block decoder. At this time, writing to a memory cell is performed in 
advance of that access activation based on the above-mentioned address information of the above- 
mentioned register maintenance, when it does not perform but the same block as a degree is accessed. 
Potential of a word line is recurred for every memory cell access like the conventional RAM. 
[0013] Still more preferably, RAM of this invention is equipped with a data-hold circuit, an above- 
mentioned block decoder, and the 2nd above-mentioned register, and potential of a word line is considered 
as a configuration which does not recur after memory cell access termination. 
[0014] 

[Example] If drawing 1 which attached the common reference number to the conventional example of 
drawing 8 and the common component, and showed the 1st example of this invention to them is referred to, 
this example will equip with Selectors 80a f 80b, 80c, and 80d Registers 70a, 70b, and 70c and 70d list which 
were prepared in the eel array blocks 10a, 10b, 10c, and 10d by the one to one correspondence. Moreover, 
in connection with this, a controller 61 is equipped with a function which is different in the controller 60 in 
drawing 8 as below-mentioned. 

[0015] The block decoder 50 receives 2-bit supply of eel array block code B0-1, and supplies an output to 
the low decoders 20a~20d, the column decoders 40a-40d, and Registers 70a-70d. Cel array block code 
B0-1 can take a value which is different synchronizing with the train selection signal RAS and the line 
selection signal CAS, respectively, and it can perform the below-mentioned continuous action in the page 
mode covering the eel array blocks 10a-10d by this result. The register directed by the block decoder 50 
among Registers 70a~70d holds the 8-bit address codes 0-ARC 7 which synchronized with the train 
selection signal RAS required for assignment of a word line. Since maintenance of these address codes 0- 
ARC 7 is not lost even if access moves to other eel array blocks, these registers 70a~70d will memorize 
the address codes 0-ARC 7 of access of the last in the eel array blocks 10a-10d, respectively. 
[0016] Selectors 80a~80d are led to the low decoders 20a-20d in response to supply of the address codes 
0-ARC 7 which synchronized with the train selection signal RAS at the time of normal operation. On the 
other hand, if the below-mentioned restoration signal RSTR is inputted into a controller 61 from the 
exterior, these selectors 80a-80d will answer the switch signal SW, and will lead the Registers [ 70a~70d ] 
content of maintenance to the low decoders 20a-20d, respectively. 

[0017] Drawing 2 shows the circuitry of eel array block 10a, sense amplifier 30a, and column decoder 40a 



» » 

about one digit line pair (actually, although eel array block 10a has 4096 digit line pairs, it has illustrated 
only one only of pairs [ them ]). 1,024 switches with one pair of N-channel MOS transistors 41 and 42 with 
which the number of I/O signal-line I/O and I/O (bar) is four, and they were illustrated by each class about 
column decoder 40a with the external I/O interface are matched. The column signal YSW serves as an 
input common to four switches of the same location of each class. 

[0018] When drawing 3 which shows the details circuit of the important section of a controller 61 is 
referred to, this circuit The RAS system timing generating circuit 62 which generates medium signal SE', 
PRC 1 , and WDE1 from the train selection signal RAS and the restoration signal RSTR, The WORD control 
circuit 63 for restoration which generates the word line activation signal WDE, the switch signal SW, and 
medium signal RAS' from the train selection signal RAS, the restoration signal RSTR, and the medium 
signal WDE1, The sense amplifier activated-state holding circuit 64 which answers medium signal SE' 
prepared respectively corresponding to the eel array blocks 10a~10d, PRC\ and RAS\ and generates the 
precharge signal PRC and the medium signal SE, It consists of the sense amplifier activation circuit 65 
which is prepared respectively corresponding to the eel array blocks 10a-10d, answers the medium signal 
SE, and generates the sense amplifier activation signals SAP and SAN. 

[0019] The eel array blocks 10a-10d and the sense amplifier activation signals SAP and SAN are supplied 
[ the word line activation signal WDE / the low decoders 20a-20d and the switch signal SW ] for Selectors 
80a~80d and the precharge signal PRC to sense amplifiers 30a-30d, respectively. 

[0020] Actuation of this example is explained below, combining and referring to drawing 4 which is the 
timing chart of the whole RAN of this example, and drawing 5 which is the timing chart of the drawing 3 
graphic display portion. 

[0021] First, the case where normal operation RSTR, i.e., a restoration signal, is not activated is explained. 
In this case, since the restoration signal RSTR is high-level, the medium signal WDE2 in the WORD control 
circuit 63 for restoration shown in drawing 3 maintains a low level, therefore, drawing 4 and drawing 5 — 
setting — a word line wave — WO is omitted. 

[0022] If eel array block code BO-1, address code B0-1, and address codes 0-ARC 7 are inputted from the 
outside synchronizing with the train selection signal RAS, the block decoder 50 will decode the block code, 
and will activate any 1 set among Decoders 20a-20d and Registers 80a~80d by the result. Although the 
output of the block decoder 50 is supplied also to the column decoders 40a~40d, since it is not activated, 
this circuit is not accepted at this event. The above-mentioned explanation assumed to be that as which 
low decoder 20a and register 70a, therefore eel array block 10a were chosen suits similarly, when other eel 
array blocks 10b-10d are chosen. 

[0023] Address codes 0-ARC 7 are validated only in low decoder 20a, although the low decoders 20a~20d 
are supplied by Selectors 80a-80d since the switch signal SW is high-level. Moreover, address codes 0- 
ARC 7 are inputted into register 70a, and are held. Although the output of register 70a is supplied to 
selector 80a, it is not chosen by selector 80a while the switch signal SW stops high-level. For the above- 
mentioned reason, the address codes 0-ARC 7 currently supplied to column decoder 40a are not accepted 
at this event, either. 

[0024] If the medium signal SE in drawing 3 is set to a low level, the sense amplifier activation signals SAP 
and SAN will become the same potential, and sense amplifier 30a will be deactivated. The high-level 
precharge signal PRC generated in the sense amplifier activated-state holding circuit 64 of drawing 3 is 
impressed to the gate of the N-channel MOS transistor 1 1 of drawing 2 , and as shown in drawing 4 , 
almost simultaneously with this, potential equalization of the digit lines D and D (bar) is carried out. This is 
pretreatment for preparing for the read-out signal of a memory cell, and clearing the potential imbalance of 
the digit lines D and D (bar) till then. 

[0025] If the precharge signal PRC returns to a low level, the word line activation signal WDE will become 
high-level, and the potential of a word line will start. Of course, low decoder 20a decodes address codes 0- 
ARC 7, and obtains this word line. If drawing 2 is combined and referred to, the read-out output from a 
memory cell (W1) will appear in the digit line D by selection of a word line W1. When this read-out output is 
a thing equivalent to a binary digit "1", the digit line D becomes high-level. 
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[0026] In the sense amplifier activation signal SAP, along with the standup of the word line activation signal 
WDE, high level and this SAN serve as a low level. Consequently, in the circuit of drawing 2 , since the 
potential of the gate (it connects with the digit line D) of the P-channel MOS transistor 32 and the N- 
channel MOS transistor 34 is high-level, in the P-channel MOS transistor 32, OFF and the N-channel MOS 
transistor 34 serve as ON. Therefore, in the digit line D (bar), GND potential appears through the N- 
channel MOS transistor 34. Since this GND potential is also the potential of the gate of the P-channel 
MOS transistor 31 and the N-channel MOS transistor 33, the former becomes off [ ON and the latter ]. 
[0027] By above-mentioned actuation, the digit line D serves as power supply potential through the P- 
channel MOS transistor 31. By this actuation, a memory cell 12 (W1) is refreshed with power supply 
potential, and even if the storage charge is lost by some volatilization by then, it will recover on the level of 
power supply potential. 

[0028] Subsequently, synchronizing with the input of the multiple-message-transmission number CAS, the 
output and the address codes 0-ARC 7, and ARC 8-9 of the block decoder 50 input. At this event, only the 
column decoders 40a~40d can accept block code B0-1 and address codes 0-ARCO 7, and, unlike the time 
of a train selection-signal RAS input, the 2-bit address codes 8-ARC 9 are also further inputted into the 
column decoders 40a~40d. Consequently, also including a different column decoder from the time of a train 
selection-signal RAS input, one of the arbitration of the column decoders 40a-40d is selectable, and the 
continuation access range of a page mode is expanded by 4 times over the past. 

[0029] The selected column decoder chooses four in 4,096 digit lines of the memory cell array concerned 
by the 8-bit address codes 0-ARC 7 and the 2-bit address codes 8-ARC 9. That is, in drawing 2 , if the 
line selection line YSW of column decoder 40a is chosen and it becomes high-level, the N-channel MOS 
transistors 41 and 42 will flow, and the digit lines D and D (bar) will be connected to input output line I/O 
and I/O (bar), respectively. Since read-out actuation is directed at this time if the write-in enable signal 
WE is a low level, the potential on the digit lines D and D (bar) is led to input output line I/O and I/O (bar), 
and is taken out outside. 

[0030] On the other hand, if the write-in enable signal WE is high-level, the write-in data inputted into 
input output line I/O and I/O (bar) from the outside will be led to the digit lines D and D (bar). However, 
since word line potential falls a passage clear from the wave of the word line potential in drawing 4 and 
drawing 5 , and the generation logic of the word line activation signal WDE of drawing 3 , the writing to the 
memory cell in this event is not performed. 

[0031] It is suspended till access to other word lines within the eel array block concerned so that the 
write-in activation to a memory cell may be mentioned later. **** in the data on the digit lines D and D 
(bar), in order that the sense amplifier activation signals SAP/SAN may not change but that inconvenience 
does not arise even if it takes such measures may hold sense amplifiers 30a-30d to an activated state, as 
shown in drawing'4 and drawing 5 — it is because it cannot divide. The generation logic of sense amplifier 
activation signal SAP/SAN is clear from drawing 3 . 

[0032] Therefore, read-out to the memory cell on the above digit lines D and D (bar) becomes possible, 
without activating a word line. After access shifts to other eel array blocks, even if it recurs this to the 
same word line of the eel array block concerned, it is the same. 

[0033] When access which chooses other word lines within the eel array block concerned is directed, it 
becomes impossible however, for the data on the digit lines D and D (bar) to collateralize identity by the 
activation. In this case, the activity subject of the RAM concerned, for example, CPU, activates the 
restoration signal RSTR. 

[0034] A timing chart when the restoration signal RSTR is set to a low level is as being shown in drawing 4 
and drawing 5 . The memory cell for which, as for this drawing, the writing to a memory cell was suspended 
is specified by the word line W0, and the newly accessed memory cell shows the example specified by the 
word line W1. In this example, since the Selectors [ 80a-80d ] switch signal SW is set to a low level as 
shown also in drawing 6 , a Registers [ 70a~70d ] output is chosen. Here, it is important for Registers 70a- 
70d to recollect description of the point of holding the eel array blocks [ which synchronized with the train 
selection signal RAS / 10a-10d ] newest address codes 0-ARC 7. 



[0035] If these address codes 0-ARC 7 are led to the low decoders 20a~20d, a word line WO ( drawing 4 
and drawing 5 ) will start, and write-in actuation by which the maintenance data of the digit lines D and D 
(bar) was written in the memory cell, and was reserved will be performed. In this case, unlike the case 
where it is read-out on the digit lines D and D (bar) by which writing was reserved, starting of the word line 
WO which can be set is needed for memory cell excitation. 

[0036] It continues at above-mentioned restoration actuation, and the above-mentioned normal operation 
is performed. 

[0037] Next, the 2nd example of this invention is described. 

[0038] The 2nd example has the feature in the potential of a word line being held until it operates as the 
timing chart is shown in drawing 7 , and the following line selection signal HAS is activated. Consequently, 
when write-in actuation is directed, a hold of the write-in actuation to a memory cell [ as / in the 1st 
example ] is not carried out, but writing is performed promptly. Therefore, although this point does not 
differ from the conventional technology, it differs in that a sense amplifier connects an activated state also 
even in after termination of access actuation. Moreover, since the potential of a word line is also held at 
high potential, the write-in actuation even of after one termination of a memory cycle in a page mode is 
attained until other word lines are chosen. Therefore, in the 2nd example, the selector corresponding to 
Selectors 80a~80d is not needed among the components of the 1st example. The registers 70a-70d in this 
case are for continuing holding the potential of the selected word line as mentioned above rather than 
functioning for the restoration in the 1st example. 

[0039] When drawing 6 which shows the details circuit of the important section of a controller 61 is 
referred to, this circuit The RAS system timing generating circuit 66 which generates medium signal RAS', 
SE', PRC T , and WDE' from the train selection signal RAS, The sense amplifier activated-state holding circuit 
67 which is prepared respectively corresponding to the eel array blocks 10a-10d, answers these medium 
RAS', SE\ PRC, and WDE', and generates the medium signal SE, the precharge signal PRC, and the word 
line activation signal WDE, It consists of the sense amplifier activation circuit 68 which is similarly prepared 
respectively corresponding to the eel array blocks 10a~10d, answers the medium signal SE, and generates 
the sense amplifier activation signals SAP and SAN. The supply place of each generated signal is the same 
in the 1st example. 

[0040] In the 1st example, when performing memory access of data other than sense amplifiers [ 30a-30d ] 
maintenance data, since it has already finished with the writing to the memory cell of the sense amplifiers 
[ 30a-30d ] above-mentioned maintenance data, restoration becomes unnecessary and can shorten the 
time amount of memory access so much by the 2nd example to performing the writing (restoration) to the 
memory cell of sense amplifiers [ 30a~30d ] maintenance data, and performing the memory access 
concerned the back. In addition, although the 1st example and the 2nd example are shown in the form of a 
dynamic MOS memory where most current and mass [ RAM ] is occupied, this invention is applicable also 
to a static RAM. 
[0041] 

[Effect of the Invention] RAM of this invention is equipped with the sense amplifier always activated, and 
when accessing the data which exists in the sense amplifier, it becomes unnecessary activating [ of a 
sense amplifier ] it, as explained above. Moreover, it is effective in the memory address range in which 
rapid access is possible being expandable with installation of the block decoder which can specify a eel 
array block different, respectively synchronizing with the train selection signal RAS and the line selection 
signal CAS. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the 1st example of this invention. 

[Drawing 2] They are some circuit diagrams of the circuit of the digit system in the example shown in 
drawing 1 . 

[Drawing 3] It is the detail circuit diagram of the important section of the controller in the example shown 
in drawing 1 . 

[Drawing 4] It is the timing chart of the whole example shown in drawing 1 . 

[Drawing 5] It is the timing chart of the controller important section shown in drawing 3 . 

[Drawing 6] It is the detail circuit diagram of the important section of the controller in the 2nd example of 

this invention. 

[Drawing 7] It is the timing chart of the 2nd whole example of this invention. 

[Drawing 8] It is the block diagram of an example of the conventional RAM. 

[Description of Notations] 

10a t 10b, 10c, 10d Cel array block 

20a, 20b, 20c, 20d Low decoder 

30a t 30b, 30c, 30d Sense amplifier 

40a, 40b, 40c, 40d Column decoder 

50 Block Decoder 

60 61 Controller 

70a, 70b, 70c, 70d Register 

80a, 80b, 80c, 80d Selector 

12 Memory Cell 

31 32 P-channel MOS transistor 

33, 34, 41, 42 N-channel MOS transistor 

62 66 RAS system timing generating circuit 

63 WORD Control Circuit for Restoration 

64 67 Sense amplifier activated-state holding circuit 

65 68 Sense amplifier activation circuit 



[Translation done.] 



(19)H*a^ir (J P) 



& m it ^ 



(A) (lD^ajgi^Mft^ 

#§1^5-250867 

(43) ^MB ?A5¥0983) 9J328B 



(51)IntCl. s 
G 1 1 C 11/401 



6628-5 L 



F I 

G 1 1 C 11/34 



3 6 2 C 



(2i)tbgl#^ 


#11^4-339^4 


(71)tBIBJA 


000004237 










B 




(22)aJiSB 


¥^4^(1992)12^213 




Jg5vS!S&E£ETB7: 


si^ 






(72)#!§B^ 


5JII it 




(31)«fctfcfe9 


#^¥3 -360289 






si^B^s^tifct 


(32)®5fcB 


¥3(1991)12i327B 








C33)1i$fefii±a 


IB B* (JP) 


(74)R3A 


4m± js* 


W2« 



(54) [^|BJ W ^] 7>yAT^-feX>*') 



(57) [£»] 

• t>77>^SttftIf SAP., SAN^ 

n. -tr>7.7>y3 o a*®tt'fbttasK:«-6^ ; E'J-t;i' 

£>cDKffi L^-* Sfi»t SJ: 5 fc*fifcL&»aSMe 

aiaswi^R a s t nmvim^c a s t cii«iti^ 

^5 0^«AS©TffSKm^CASA^J»#trtt-t^7 
K^n7^10a~l 0 dKSfc^ofc^— 5?^- h* 



— ^ r 




It 



4 g-g* dy§ 



&3S 



<8BS¥ 5-250867 



(2) 

/ 

7 U -f y a >y £ ^ © 7 ^ -fe 7. ft 7 S <b K 7 $ -fe 7 It «t o 

wz-rnrz&miz l^utt^^n^Tn-^ io 

£ £ Jg-T -5 £ t £ t T Z> 7 > ^ A 7 £ -fe X ^ ^ U „ 
- K^tcttJTf £;< ; E l J-fe;U©7 h* U*tiMg£«jrr* 

n^n*fj£ l t r i* s na -ma*ja«te ^ k h jw b 7 

^A^T^tHfrfei^> 5 X^©^T?>tfII27 h*l^7lff?S 

h 7{i^A^B#ST'g«-rs c £sw«£-rsai*B 1 

K^tC*f^TS^ ; 6U-t;K7D7 Hl/^«*§fift5f 
2 CO 1/ v*7 * * $ 6 3 :t £#® if Z> gf#9i 1 
IB*© 5 > ^ A 7 f -tr X ;* ^ U o 

[S69i©l¥«&§igi] 

[0 0 0 1 ] 

[£*±©*ijjb$hh x-mmz^ypATZ-tx*^!) 30 

(RAM) . mz^^) J ^.)V7l-i-ffi : T-Jy hglTjftlC 
SB^J$n7cffilS©^n-y^/&^j5jcD, -^ne>:7*n -y ^© 

[0 0 0 2] 

[&*©&$&] ^*CD^<OaiCDRAMCD-^JCO^'D^^ 
BT*5H8S#Mt5t. #W**«'@&T«jS£n 

ffib£4 fc:-y hWiTfTO 1MX4 fci-y h^-f ^5 -y 3? 
$^41(0^71/^^07^1 0 a, 10 b, 10 

ci5<£tfi 0 d^e><ao, un^WH^Dyi?© 

&*fct2 5 6^1JX 4 0 9 6fir©^ h U £7.:R£BES£n 

fc* ^ u £ cine. u tMMO s 

^710 a, 10 b, 1 0 ci3j;rj*l 0 d fcfi, n— 
-^'20a, 20b, 2 0 c*5<fctf 2 0 d, t>X7> 
^3 0 a, 3 0 b, 3 0 cfc^tf 3 0 dMWc^A-r so 



2 

3-^4 0 a, 4 0 b, 4 0 c43«t7J^4 0 d*i-€-n-?-*n 
WffiLTEB$nT^-5„ ^y±)V7U^^Uy^ 1 0 

b, 1 0 cisitfl 0 d K-OlATfc^-CD^jl-S-t 5. 
[0 0 0 3] n-^n-^2 0 ait±.)U7U^ZfUyi7 
10a©2 5 6<@©5IJ©— Ot^fJST-S^-F^^SW 
L, t>77>^3 0 aliiOaKSnfc^-HIHKJ: 

•3tie$n§4 0 9 6fl©**u*;i/*ft-€-ft£«* 

t?t§. ^n^4-o 9 efflw^^EU-tr^©^*.*^^- 

7Af3-y4 0 a^fTOo 
[0 0 0 4] ir;U7 H7P7?10a, 10 

b, 1 0 cfciO'l 0 d©5^©— :3£SI#?"t-5:/D-y 

^rj-ysot, *asa»s©jijaft«^RAs, ffs 

-^;KI^OE©ttl6*S^T, ±i£©ftlSI»©ia»K 
i6Jfiatt»^**fi)Er«3 > ho-760 *»±ffi-fe;i' 
7"P7?10a, 10b, 1 0 c&cktfl 0 dK^iitC 

[0 0 0 5] f7 7"-f ^--ffrtmoErffismtztiz 

<t, ifflRAMiiiMitAs. 5fe-r, waiRm^R 

A S(C|Wi$LT^g|$^ n-5 8 k*-y h7h*U7:=l 
— h'ARC 0~7*Sd-t3-^'2 0 a#tC, *fc2 fcf 

h7 KU7n— h'ARC 8 ~9^*^n-y^T ; 
0 fC^n^-'tl^A^tl^iifctC, "i/n ypy*^-? 5 0 
©ttl#a*o— Tra— ^2 0 a^* c fcrj'*7AT ; =i-^4 
0 a§i:ft*ssns. C©«S*. ^JA'S^ ; E , J-fe;l'71/ 
-fT'nyi'lO a©-5^ l*© 1 ?- HH^I^^ns. 

[0 0 0 6] *^T\ ffa*?e^CASfcRiaiUTn» 
^e.^tl5 8t'7 h7 Fl/Xa-h*ARC 0-7*3 
<t7>'2 My h7 h'ARC S — g^^^A^n 

-^4 0 at A 7 Ar3-^4 0al;ia 
fc^n-y^n— ^5 0©ai77*^)S&StlT^5©-r, 
±mz&7L\-i-t)l7 y 5r 1 0 a ©4 0 9 6*© 

fjy h«©5 , s©4***a*?*ns. 

[0 0 0 7] Raix»^4:*a*.ftf^©KSiJ»4*ii-f * 
-^;i/«^WETf»«Sn, ttffiU»f^«rKtt±»©a 
R3nfc7— HiRt^y h^tT!]fS$n.54<@©y 
; &'J-t^bKilib«^-fe>77>^3 0 aTififiS 
nt4h'7 h©x-^ I/O0~3ti:bT^-g|5(CtB^ 

t'y h©x-^ I/O0~3^|iIi;4fi©^ ; EU-fc;K3 
«#^^n-5. — r3©"7- h'S8(Ct>I/iT©7^-fe7^ 
7-TSi. *©"7-^H»*«tt^-t©'7-K«**JB-r*-t' 
)V7\s-ir?UyZ 1 0 a^O-b/^7/7'3 0 art"F 
ffittft^n. fv7 h«l±©^-i5'fc«T?>. 
[0 0 0 8] 

[£H##»LJ;3£-r*ttffi] ±izEL7c«e*©RAM 
T«« m<D±)l7U^( -fuy ?lZWtliiL(Drzlsb<D7>7± 
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3 

CDRAMTtt, ^— i^t— H<DJ;3fc!8S»7£-fe;Ui. 

\z&z>z\t ttTfr ft n t n -5 bhbj&j&»» s. 

[0 0 0 9] *fi©lW(l iaST^-feT.WPlfgftR 
[0 0 10] ^m<Di&<DSmit. ^— i^E— h*T(7)i(i 

[0011] 

RASR«ffa*i«#CASK«SUT. S^KSS 2 
[0 0 12] ffSKB, *%BJ(DRAM«, _hfS^— 

©ffi{iteft*©R AMilWHit^^ 'J-fe;W7^-fe7.@(C 

sits. 

[0 0 13] S^tifSKH *^^CDRAM«, ± 
[0 0 14] 

#J»T*t. WH^n-^l 0 a, 

10 b, 1 0 c&itfl 0 dC- *f— jttJST&ttfcL'v' 
7 5-70 a, 7 0 b, 7 0 ci3j;tX7 0 dttffctl/^ 
$80 a, 8 0 b, 8 0 c£<kr>*8 0 d£{ii;t3„ £ 

B8m43>hn-76 O^ttAsat^i. 

[0 0 15] yD7?f3-^5 0lt 2E7h©t;i' 

— ^'2 0 a~2 0 d, 3t)7Af3-^4 0a~4 0dS 
yi/yX^ 7 0 a ~ 7 0 d l::tB7j£0M&T-&. -fe^7 V 
-f^Dy^n-KBO-ltt. 5ia*i5«<*RAS*«fc^ 



(3) 

4 

nmnm^ caskhus l T-tn-en iifc ^ fc« * t a 

a ~ 1 0 d Ktofc*"*— KT©ajfi©aa»f^*« 
TtrS. i/yX^70a~7 0dCD^%yDyi'T3- 

&S£HaS?«**R A S K HJB Lfc 8 fcf y h 7 F 3 

-FARC0~7£{£jrf3. Cffl7KW3-HAR 
C0~ 7 7#±.Z1fi1&<D-t)l'7l"C7uy2 

io 0 a~7 0 dtt-ir;U7U-f ~7Uy>j 1 0 a~ 1 0 dlCiS 
(t§Ii©7^t^©7 - h'ARC 0~7 

[0 0 16] S*lMmfc::J3lr>Ttt. -feU^S 0 a~ 
8 0 d tt?ija«?«^ R A S |s| $ L 7 F ^ - F A 
■RC0~7©#y&£gttTP-7 :; a-^2 0 a~2 0 d 
\zm<o — #. »ifi©UXh7^RSTRd«n«*»S 
n>hP — 76 lHATJ^nSt, Zft<b±U2$> 8 0 
a~8 0 dteX-f 7flf^SWl:MlTl/y7^ 7 0 
a~7 0 dCDffij#F*3^&P-xn-^2 0 a~2 0 d\Z 

[00 17] a2(l WK^Pi'i' 10a, -fc> 
7>7>y3 0 aRlfc&vAT^— ^4 0 a ©IelS&18fi££ 
l"3©T>'7biSWl:t3UTit (HKfCH, ±)V7U 
■f^D7i7l0aH4 0 9 6ffl©T-/7 hi«Stt5 
5 1 SB* LT»5) = Affl7Jm*HS 

I/O&tf I/O te. ^gBAiUTJ-f >*7x- 

0 aKOl^Tgl^ttfc l>(i©NiMOS h7>y^ 
4 1 KtSA 2 1 , 0 2 4i©X-f7f^JS#(t 

so 5*1.5. 7J7Aft-^YSWtt«-ffi©|tl-{4M©4P<Z)X 

[0018] n>hD-76i <Dm^(Dmmm^^-t 
a 3 saws-rat. #ia»tt. jffl«fi§RAst'J7 

H7lttRSTRi*6, tF^SE' , PRC R 
rjCWDE 1 64«t4RAS*i'-f 5>^5S^Eia6 2 

t, mM1Rm^RAS£.VX hTfitRSTRROTIH 
flfWDE ia»59-H»Sttft«fWDE, 
il^SWjSW^RAS' S;t*n'J^h7I7 
- K$iJPlElgg6 3 i, WK-/n7^10a~10 

C SARAS' l:)SSLT7''Jft-yfi§PRCS 
tX(f'IB(3^SE*±i«-r*-fe>^7>7 p Stt<bttSI««f 
0SS6 4t, WHynyi? 1 0 a~l 0 d iz-ttl 

^*n*f £ Lxistt e. ft4> n@ ^ s e k««f Ltt >x 7 

>7i&ttflS«^S APRtf S AN££j«-f*-fe>;*7> 
:/?£ttftlHlg86 5id>6«-6. 
[0 0 19] C-HaiStt-fb^WDEttD-xa-^ 
2 0a~2 0d, 7-f!/fH^SW(it^^8 0a~ 
8 0d. ^'J f t - vi^ PRC ttt;i/7 T'D 7 ^ 
50 10a~10d, ty77>7'ffiWt;i§SAP, SA 
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(4) 

5 

Nte-te>X7>:/3 0 a~3 0 d H-tn-eftttl&Sn 
•5. 

[0 0 2 0] Z.<D3£M&\<DRAT<l£fc<DP^ 5 
- FT&-50.4 tH 3 0jS«#©*-f 5 >V3-\- 

» s bi 5 1 & m -a-awa u a a* s <owt £ * c k 

[0 0 2 1 ] -Tftfo-feU^ H7«^R 

-<D U -X h -7 (t# R S-T-R ;i/-^-g.- 

W-s+IBH^wde 2 ttDtf 

ot, 0 4&tf0 5£:fc^T9-Fi8g&ftWOte : gB§£ 

[0 0 2 2] 5HBWra*tRASKH»ILT-fc;P7l'-r ^ 

D 7 ?3-HB0~1 mS7 F h'B0~l Rtf 

T, -^COigSClJ; 9x3-^2 0 a~2 0 d^l/y^ 
^ 8 0 a ~ 8 0 d (Do t><D^-fnfr~ 3fi£fgtt'ffc-f 3. 
yayi/'fn— *f 5 0©IH^jtS*5A^3 — ^'4 0 a~ 20 
4 0 d fct>«*&Sn«*«, dOD«fjjST?«HIlBtttSttfl: 
£tt&^©TgttAn£mt^,, D-r3-^2 0aR 
tXl/^7>^ 7 0 a, Isfztf-DT-tJlT l"1 Z?n y ir 1 0 

7K^D-y^ 1 0 b~l Od«^nfc«§fc, |WJ 

[0 0 2 3] 7KUX3-KARCO~7(l TWyx 
{f-ftSWrtVW -irl^;? 8 0 a~8 

0 d !;J;oTD-fa-y2 0 a~2 0 dtl^^n^ 

D-T3-/2 0 atfWt&^TWS&'fbSnS. S 30 
fc, 7 F1/X3-FARC 0~7(il/y73' 7 0a f£A 
7J$nffi}#$ft£. 1/^X^7 0 a©tti^«-fe^^^ 8 

o a cMsn?.^, y^-m ^swAW'f 

A7Af3-^4 0al:MSntM7HWa 
-FARC 0~7 t>Sfcml56©aatCJ:0. 

[0 0 2 4] g|3 iC*5lt-5^P B im^-S E^P^7k^;Kr 
-t>X7>7 P ffitt{b{f^S AP, SANttH- 

ntatfRI^rt. H3©1:>;*7>^ettffcttlBfiM*|I| 

C#, g|2©N^MOS h^>v 5 7>^ 1 icy- bKEP 
iDSn.- x^-y h^D, D (A'-) @4fC^-r«t'5 

IAT, -enSTOxv'y hUD, D (A*-) OMitT 

[0 0 2 5] yjft-vfi^PRCASD-l/^Ci 



D-Ta-^2 0 a#7FU*:3— FARC0~7£fl? 

mLTmtc%(DT*&2>. m2*& j &&mtz>t. 7-f 

»Wl©a*K«t»5^ : EU-t;l/ (Wl) A^^ffiLUJ 

«A-fU^;i/t^s. 

[0 0 2 6] 7 - h'ifiiftif WD E ©u± 0 Con 
T, -fe>X7>7 p fgtt-fbll^S APttA-f |5]S 

T, P§yMOS F5>> ? X^ 3 2S.ytN3«MOS h^> 
•^3 4©y-h (f^«;M!DI:a«SnTH4) 
©ttfe«A-f l/^t&otl^OT, P1MOSH7 
>vX^3 2lW7, NSMOSh7>v7^3 4IW 
>£fc*. fot, r/'^8D (A*-) ICteN^MO 
S h 7>vX^ 3 4 ^ITGNDtfiWnS. Z. 
OGNDfttttPlMOS h?>i?Xi?3 1 RtfNMM 
OS h7>^^ 3 3©y-h©^[&Tfc*S©T, itu 

[0 0 2 7] ±j£©»f^fCcfct), T-^hfiDBPlM 
OS h5>5?** 3 1 S^l/Tilittt&i. £©f& 
^tCiO. ^tUtJH2 (Wl) tt. SIltt-e'J7 

5fcfc>nTV>T femiHiSte© i^wcui&T •& r £ fcfc 

•So 

[0 0 2 8] #t^T, 5!l«#CAS©A2liH»ILT, 
7U7i'fa-^5 0cotU7jR^7 FU-7.3-FARC 
0~7 tARC 8~9#A#-f5. £©P#£T«U 
Af^-y4 0 a~4 0 dfflW7D!/i'3-KB0~ 
l&tf7 FUysa — FARCO0~7 SrSttAnsci 
2£K^JS«M^RASA;/Jl$£ttg&oT\ 

2 bfy h7HU7a-HARC8~9 fc*7Ar3-y 
4 0a~4 0dtAA*n5. ^JS^ft^R 
ASATJB^iS^^^^Axn-^fe-^^T, TJ^Ax 

3 — ^4 0 a~4 0 d ©5 *>©&;§:©— 0#jI#?i5J#ET 

^-^-FT'©g^7^irXfEB^*©4{g 

[0 0 2 9] a«$nfc*7Ar:a-^tt8 tfy F7 F 
l/X3-HARC0~7 i2 k'y F7 F 1/73- FAR 
C8~9t(:ioTSi/ : t l Jt;i'7K©4 1 09 6 
*©7-^7h8l'J©4*iI^. T&fc>*>> S2lc:i5^ 
T, *7Ar3-^4 0 a©ffa*J«YSWjJ«a5?Sft 
T7W U^UCftSt, NMMOSh7>yX^4 1S 
tf4 2*«Ml/ 1 fi?7h«DtD (A*-) tt-t-n-^tl 

aUj7j^ i/oti/o (a — ) tcsstt^ns. cot 

fflL»ffrWBj* 3 n'Ti^ f^hSDiD (A* 

-) ±©*ftttAHiai»I/Oi I/O (A*-) fciSfr 

[0 0 3 0] — 7jk »jA*--f ^-^;Wf ^WE*V\-f U 
sOlT:&n\$\l&t>U I /Oi I /O (A*-) 
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(5) 

7 

^A^LfcW^^-^xv'-y hSDiD \Z , 

©*#* £tf 0 3 ©9- FiiSttftOTWD EO^fiESSi 
31^ £93 ££9, V-FmmmXT&ZCDT* Z. 

[0 0 3 1] ^'J-fe^oW&i^ffte. ^irr s £ 

^■feXl^r*T«esn*. £©<fc-5ftmS£LT&;FtB 

.-.^^•C^CD«,-0-4-R^a 5 tC*$nfe&K-,--4l-->- 

X7 >yffittftt§ S A P / S A N^tft tf t >X 7 io 
>7"3 0 a~3 0 d*i£tt<fcttJ6K:«#-r*3fc«&, fV' 
-yhUDtD (A—) ±©x— ^ffe&fcnftV^'&T 
S>-5o -t>7>7>^tt<k(t^SAP/S AN©£j£H 

3 m •=> frT°$>%. 

[0 0 3 2] Ltzrf-DT. ±S&<D£o£L : ri?y hUD t 
D (A*-) iCD^^EU-t^WttUibtt, "7-h*^©S 

-i zfo v ?©ra— «7— F&izmmisTzt LTfciwnrt s & 

20 

[0 0 3 3] Lj&>Lfrri*S, Sgt^7H^U7^rt 
©ffi© 7 - H £ £ MR? -5 7 Z "tr X Ifinfp. £ tl7c £ # 

-^«R-ttSfi«T#S:<a:*. £©«£•. iilSRA 
M©{£ffl±ft. ^RkfCPUteUX F7fi^RSTR£ 

[0 0 3 4] 'JXH7i^RSTR^D^l/^H:&o 
fc*£© ^ -f 5 > ^ ^ - h KB 4 5 (Ctk-T £ * 

^ ; E'J-fe;pa7-HttW0fc«fc-3T*&.SSn, 0rfc»::7 30 

^ -t x s nfc / ^ u -t jhs 7 - f siw 1 tc «t xmn £ 

nStfeO, -fcU-^ 8 0 a~8 0 d^(DX-i 
SW75*n^l^;U;:&-5CD-T\ UyX?7 0a~7 0d 
©ffi^SiR^nS. l/y7^7 0a~7 0d 

fiJiJIiRfll^R A S CISISI bt.t^T I/^f y f 1 0 
a~l 0 d^v©«#r©7 Fl'Xr] — KARC0~75§ 

•&„ 

[0 0 3 5] eiC7Hl/X3-HARC0~7/!i5D-T to 
3 — ^2 0,a~2 0 d\zmfrtLZ>£. 7 — FHWO (0 
4&tfH5) #u£±#D, fv7hiDtD (A*-) 

(/\*-) ±©RtBb©»^tjittt), ^u-tjuag© 

[0 0 3 6] ±Jfi©UXh7»ffK5litt#. *ti*©»ft 
[0 0 3 7] *56WOlB2 0^16Wfco(r»Tj!E'< so 



[0 0 3 8] $2©£&K0!tt. B 7 fc-t©$"f 3 
+ J:3k:»fPU ^©fTllRMRAS^ 

t is i ©^jswrts w-a iSft^tu -fe;u^©»& 
#.iw©&@«£ n-f. jtt%K*a**^frsns. l 

fc, te©9-F»J&*a&S*l*£Tttv 7-F*©*ffi 

HtS0!l©*jSg5fS© 3^tl^^^8 0a~8 0d tCttJS 
a~7 0dll fgl ©*^W~:fctt-5'JX F7©fcsM:: 

[0 0 3 9] rj>hn-5 6 i ©KW©»|ffll§IK**-r 
H6S:#B|-r*t. *Ielg&tt, 9"Ja#?«#RAS*»e.+ 
fflfg^RAS' , SE' , PRC RtfWDE' 

n^i' i o a~i 0d«n^nMiTi(t5.non 

^t^WRAS' , SE' , PRC RIAVDE' 
LT + Wft^SE, ^'Jflr-yfltPRCRtf^-H 
HfSttYtft^WD E S^fiK-T Sir >X 7>7ft&1tW;m 
ffii#lHlgS6 7t. |^l«lfc-t;i/71y-1' 7*n-yi7 1 0 a~ 1 
0 d fc^n^-'tlMJtS bTiStt e>tl4>ffl«^ S E icjfcg L 
x-tr >x 7 > y^ttfbff ! i% S A P S A N f -5 
-k>X7>^ett^lHl?S6 8 ^fig^nfc^ 

«#©ttH&^a»i©iejfi«k:*it*©traur»*. 

[0 0 4 0] mi©*Jg^JTa, t>X7>7"3 0 a~ 
3 0 dCiftf-^WOf-^C^^U 7^-feX^fif 
^>m^\Z\t, t>X7>7"3 0a~3 0dffli^f-^ 
©^^'J-t;^©*^)^^ (UX>7) ^ff^-3T©-fe 
'J7^-fcX£fTfc-3TU-5©fCMLT. ^2© 
^Jg^Ttt. -t>X7>7°3 0a~3 0 d©±tB{S^7 : 
— ^©^^U-fe^'vWff^tCgEfC^oTl^WT'JX 

s 7 a^fi t fc o , *n«» ^ ; &U7^-trx©P#r t g*@ 

'^S, ^$iRAMO>c¥5£05y-f ^-5-yi7MOS 
^t'jrofT*l/T*S!l«, *Mi^^f-f -y i7RA 

[0 0 4 1 ] 

[^W©^*] «±IJiWLfct*0, #fgW©RAM 

>77>7*lH¥filTt^r-5'^7i?tXt^(j; 
t>X7>y©iSiWSt&4„ ^JSWIt^ 

RASifTawft^cAsfcipiWLT, -tn-fn JlJft* 
■t)V7 u-r -y ^ fcjBjres a y D -y ^ ra-y©i 
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9 

*TS*<h^33»*a*S*. 1 0 a, 

[HI] **W©*l<0^JS«O^Py^HT»4. 2 0a, 20b 

[02] 01 C^bfcHMMKfettSxS^ h^cDEIgS 30a, 30b 

(D— B5<Z>I!IS&0T*S. 4 0a, 40b 

[0 3] Hl»C*b*:^«Wfc*WSr3>hP — 5©S 5 0 ~?Uy 

$EcOi¥«lHlSS0T$.^c 6 0, 6 1 

-[04-}-~04-^^^^ I 7 0 -a-, 7-0 -b- 

T££ e io 8 0 a, 8 0 b 

[05] B 3 > h n-55»©^>f 5 1 2 

^-M?**o 3 1,32 

[0 6] **WCD»2fl!)^fllfif9fc*^*3>hP-^a) 3 3, 

B^<7)i¥Sl]lHlSS0T^^ e 6 2, 

[0 7] 2 ©^««±#©^-f 5 V - 6 3 

hT*5. 6 4, 

[08] ffi*ORAM©-W©^D7^Bt*5. 6 5, 



70 



10b, 10c, lOd WK^P7 



3 4,4 

6 6 
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6 8 



, 2 0 c, 2 0 d 
, 3 0c, 3 0 d 
, 4 0 c, 4 0 d 

.,-...7-0;-G~ i --7-0-d- 
, 8 0c, 8 0 d 

P1MOS h7>yX^ 

1, 4 2 NS^MOS h7>i?7s& 

RAS^<i= >^fg£[II&§ 

7ffl"7— K©J«lHlg& 

t>X7> ^S5ttfl:tt«ft«f Eltt 
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